Two new glyceroglycolipids as well as three known ones were isolated from the glyceroglycolipids molecular species obtained from two less polar fractions of the MeOH extract of the plant Euphorbia nicaeensis All. using normal and reversed phase column flash chromatography. The structures of the isolated glyceroglycolipids were determined on the basis of chemical and spectroscopic evidences. Two new glyceroglycolipids were isolated for the first time from Euphorbiaceae, 2 was assigned as (2S)-2,3-O-di-(hexadecanoyl)-glyceryl-β-D-galactopyranoside and 5 as (2S)-3-O-(9, 12-octadecadienoyl)-glyceryl-β-D-galactopyranoside. The isolated glyceroglycolipids exhibited an interesting anti-inflammatory activity.
Introduction
Euphorbiaceae plants are well known to contain irritant and tumor-promoting constituents. 1 In particular, diterpenoids from the Euphorbiaceae have been found to possess interesting biological activities. 2 Euphorbia nicaeensis All. is a hardy perennial which inhabits sandy coasts and shingle beaches and is native to the entire Mediterranean region. Chemical constituents of this species have been investigated previously and the presence of tetracyclic triterpenoids as well as sphingolipids has been reported. 3, 4 Extracts of the roots of
The glyceroglycolipids 2 and 5 have been isolated for the first time from Euphorbiaceae, while the chemical structures of the compounds 1, 3 and 4 were proposed in our preliminary papers. [7] [8] [9] Galactolipids are major constituents of the chloroplast membrane in plant kingdom. The biological functions as well as occurrence and distribution of galactolipids is an area of intense interest and investigation. 10 It was recently shown that glyceroglycolipids analogues have a promising inhibitory effect on Epstein-Barr virus early antigen (EBV-EA) activation induced by the tumour promoter 12-O-tetradecanoylphorbol-13-acetate (TPA).
11,12
The anti-inflammatory activity of the isolated compounds evaluated as inhibition of the Croton oil-induced ear oedema in mice is also described.
Results and Discussion
The 1 H NMR and 13 C NMR spectra of 2 closely resembled those of 1 except for the signals due to the fatty acid moieties. Treatment of 2 with NaOH-MeOH and with BF 3 /MeOH as carried out for the hydrolysis of 1 furnished the glyceryl-β-D-galactopyranoside (6) together with a mixture of fatty acid methyl esters. The fatty acid composition in 2 was determined by gas-liquid chromatographic (GLC) analysis and these liberated methyl esters indicated the presence only of a C 16 fatty acid. Furthermore, the 1 H-NMR and 13 C-NMR analyses of 2 in comparison with 1 indicated that the fatty acid residues in 2 are attached to 2-OH and 3-OH of the glycerol moiety. As a result, the chemical structure of 2 has been determined as (
The FT-IR spectrum of 3 shows the presence of hydroxyl and ester (1740 cm -1 ) groups, while the 1 H NMR and 13 C NMR spectra of 3 showed signals which were characteristically attributable to a digalactosyl diacylglycerol: a deformed triplet at δ = 0.95 ppm and a broadened signal at δ = 1.20 ppm, both due to fatty acid residues, a mass of signals at δ = 4.34 -4.64 ppm (sugar moiety) and doublets at δ = 5.45 ppm (H-1") and 4.75 ppm (H-1') attributed to α and β anomeric protons, respectively. Comparative analysis of the fatty acid distributions of the five glyceroglycolipids reveals that the content in the plant and proportion of unsaturated fatty acids of glyceroglycolipids 1, 3-5 are higher than those of 2. In conclusion, we have characterized five glyceroglycolipids with unprecedented acyl distributions from Euphorbia nicaeensis All. The glyceroglycolipids 2 and 5 are new since they have been isolated for the first time from Euphorbiaceae. The five glyceroglycolipids are unique in both, their low content in the plant and high proportion of unsaturated fatty acids. Therefore, their physicochemical properties and biological function may be of interest. 
Pharmacology
The individual isolated glyceroglycolipids 1-5 have been tested for their anti-inflammatory activity evaluated as inhibition of the Croton oil-induced ear oedema in mice. The results on the topical anti-inflammatory activity in vivo of the compounds 1-5 and of indomethacin are reported in Table 4 . The compound 1, administered at the same single dose level (1µM / cm 2 ), revealed a significant anti-inflammatory activity, reducing the oedematous response by 92% whereas 0.25 µM / cm 2 of the reference drug induced about 50% oedema reduction. The compounds 2-5 exhibited a significant anti-inflammatory activity with percentages of oedema reduction of 65 % (2), 82.9 % (3) and 61.0 % (4, 5) respectively. 
Experimental Section
General Procedures. NMR-spectroscopy: nuclear magnetic resonance spectra were recorded with a Varian Unity 400 spectrometer and a Varian Gemini 200 MHz spectrometer. column temperature was programmed from 150 °C (kept for 2 min) to 250 °C at 10 °C/ min (maintained for 5min), injector and detector temperature 280 °C, carrier gas (helium) and flow rate 2.0 ml/min. 1 H and 13 C NMR data are reported in Table 2 . 1 H and 13 C NMR data are reported in Table 3 . Table 3 .
Separation
Methanolysis of compounds 1-5. 50 mg of 1-5 were heated with 4 ml of a 0.5 N solution of NaOH in CH 3 OH reflux for 20 min. The reaction mixture was employed in the next step without further purification. A solution of 1-5, after alkaline treatment, was heated with 5 ml of a solution of BF 3 /CH 3 OH reflux for 2 min. The reaction mixture was extracted with n-heptane (2 ml) reflux for 1 min and quenched with a saturated NaCl solution; the n-heptane phase, dried over Na 2 SO 4 , was filtered and evaporated under reduced pressure to give fatty acid methyl esters, analyzed directly by GC. The hydrophylic portion was concentrated under reduced pressure, filtered and the evaporation of the remaining solvent yielded a residue, which was purified by SiO 2 column chromatography (CHCl 3 -MeOH) to furnish 6 (9.5 mg) and 7 (8 mg). 
Topical anti-inflammatory activity
The topical anti-inflammatory activity was evaluated as inhibition of the Croton oil-induced ear oedema in mice. 15 The experimental design was approved by the ethical committee of the University of Trieste. Male CD-1 mice (28-32 g; Harlan Italy, S. Pietro al Natisone, Italy) were anaesthetised with ketamine hydrochloride (145 mg/Kg, intraperitoneally; Virbac, Milano, Italy). Cutaneous inflammation was induced on the inner surface of the right ear (surface: about 1 cm 2 )
of anaesthetised mice by application of 15 µl of an acetone solution containing 80 µg of Croton oil. Control animals received only the irritant solution whereas the other animals received the solution containing both the irritant and the substance under testing. Six hours later, mice were
